Unique residues crucial for optimal editing in yeast cytoplasmic Leucyl-tRNA synthetase are revealed by using a novel knockout yeast strain.
Leucyl-tRNA synthetase (LeuRS) contains an editing domain that discriminates leucine from noncognate amino acids to ensure translational fidelity. In this study, a knock-out strain for Saccharomyces cerevisiae LeuRS was constructed to analyze in vivo the tRNA aminoacylation properties of S. cerevisiae and human cytoplasmic LeuRSs. The activities of several editing-defective mutants of ycLeuRS were determined in vitro and compared with those obtained in vivo in a complementation assay performed in the knock-out strain. The editing activities of these mutants were analyzed in the presence of either norvaline, a leucine analogue, or AN2690, a specific inhibitor that targets the editing active site. In general, the in vivo data are consistent with those obtained in vitro. Our results show that ycLeuRS post-transfer editing plays a crucial role in the establishment of the aminoacylation fidelity. When impaired, the viability of cells bearing editing-defective mutants is drastically decreased in the presence of noncognate amino acid. This study also emphasizes the crucial function of some semi-conserved residues around the editing site in modulating the editing efficiency. The assay system can be used to test the effect of compounds that potentially target the aminoacylation or editing active site of fungal LeuRS.